Positive and negative regulation of a transfected chimeric tyrosine aminotransferase gene: effect of copy number.
To define a selective system for the study of rat tyrosine aminotransferase (TAT; EC 2.6.1.5) gene expression, we have introduced into cultured cells the selectable bacterial gene gpt linked to TAT gene flanking sequences. After integration in host cell DNA, the chimeric gene exhibits the same pattern of regulation as the TAT gene. In hepatoma cells, its expression is induced after glucocorticoid hormone treatment and repressed after fusion with fibroblasts. In fibroblasts, the chimeric gene is not expressed. The correct pattern of regulation is lost when the number of integrated copies is high. At copy number above 10, the transfected gene responds poorly to glucocorticoids in hepatoma cells. At copy number above 50, the gene is expressed in fibroblasts. Another gene present in the same construction and controlled by the SV40 early promoter and enhancer is positively regulated by glucocorticoids in hepatoma cells but not after fusion with fibroblasts. These data indicate that in hybrid cells, both TAT promoter and glucocorticoid-responsive elements are negatively regulated.